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酸为识别单元、BAAD 和 Rhb-VA 为信号单元，和以 BAB 为识别单元、PTCD
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Abstract 
    There are inherent associations between optical molecular sensing and hydrogen 
bonding (HB) induced self-assembly, which are two hot fields in supramolecular 
chemistry. Indeed, many optical chemosensors employ HB as the main driven force in 
binding the target species. The binding force provided by cooperative multiple HBs is 
comparable to that provided by a covalent or coordination bond. However, it remains 
unreported that the recognition subunit and the signaling subunits can be connected by 
a HB but not covalent spacer to form an efficient optical chemosensor. Unlike a 
covalent spacer, a HB spacer can be spontaneously formed with high reversibility. 
Therefore, connecting the recognition and signaling subunits by a HB spacer will not 
only decrease the difficulty in synthesizing the chemosensor, but also possess several 
merits in constructing novel chemosensors. For example, multiple recognition 
subunits and signaling subunits can be involved in a sensing ensemble and their ratio 
is adjustable, enabling the modularization of fluorescent chemosensors. In this 
research, we synthesized an array of receptors and fluorophores bearing multiple 
imide groups as the HB-active linkers, and assembled them into sensory networks. To 
establish the concept of modularization of fluorescent chemosensors via HB,  
various sensing systems with different construction patterns and functions were 
developed. 
    In chapter one, we introduced the basic concepts of optical molecular 
chemosensors and review the advancements in HB-driven self-assemblies. Based on 
the related analysis, researches, the objective of this dissertation is presented. 
    In chapter two, we introduce the instruments and reagents involved in this 
research. The synthesis and characterizations of the related compounds are 
presented.  
    In chapter three, the [1+1] fluorescent sensing mode was studied. The 
supramolecular sensory networks were formed by HB-driven assembly of one kind of 
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signal amplification in sensing the target species. Fluorescent sensing of SO2 and CO2 
was realized by the BAAD and Mel + Rhb-VA systems respectively.  
    In chapter four, the [1+2] fluorescent sensing mode was studied. The 
supramolecular sensory networks were formed by HB-driven assembly of one kind of 
recognition subunits and two kinds of signaling subunits with adjustable ratio, 
enabling ratiometric fluorescent sensing of the target species. Fluorescent sensing of 
nerve agents and saccharoses was realized by the VA + BAAD & Rhb-VA and BAB 
+ PTCD & Rhb-VA systems respectively.   
    In chapter five, the [2+2] fluorescent sensing mode was studied. The 
supramolecular sensory networks were formed by HB-driven assembly of two kinds 
of recognition subunits and two kinds of signaling subunits with adjustable ratio, 
enabling simultaneous fluorescent sensing of two target species. Simultaneous 
fluorescent detection of SO2 and saccharoses was realized by the BAAD & BAB + 
PTCD & Rhb-VA sensing system.   
    In chapter six, the summarization and prospect of this research is presented. 
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阔的应用前景。20 世纪 80 年代以来，分子传感器的设计引起了分析化学家的高
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